After a brief discussion of the contamination of thermocouples resulting from the use of tubes which are not gas tight, the results of the measurements of the rate of passage of air through 36 tubes of refractory porcelain (11 different classes), 2 of fused silica, 1 of pyrex glass, 2 of alundum, and 15 of metal are given for various temperatures which the tubes would withstand without noticeable deformation.
Since the electromotive force generated by a thermocouple is very sensitive to changes in composition of its elements, the protection of the wires from contaminating gases and vapors is of prime importance. Base metal couples are usually protected by metal tabes and rare metal couples by tubes made of refractory porcelain or fused silica. In some cases, however, rare metal couples are portected by both porcelain and metal tubes. In general, exposure to a reducing atmosphere is the most severe condition which is encountered. Little difficulty is encountered when thermocouples are used only in oxidizing or neutral atmospheres.
Any reducing gas within the protection tube of a raremetal couple will generally produce contamination, particularly since the tube or insulators usually contain silica. The silica is reduced to silicon which is readily absorbed by platinum and its alloys.
This not only changes the thermoelectric properties of the couples, but also impairs their mechanical properties.
At least one of the elements of a base-metal couple is usually an alloy and if the couple is exposed alternately to oxidizing and reducing atmospheres its thermoelectric properties are subject to great changes due to preferential oxidation and reduction of the components of the alloy wires, in addition to the contamination by 485 silicon from the insulators. Gas-tight pyrometer protection tubes are, therefore, desirable in order to prevent any reducing gas from getting inside the protection tube. The most direct The physical processes by which air may pass through such solids may be divided into three general classes, namely, (1) viscous flow through pinholes (holes which are large in diameter compared to the mean free path of the gas molecules), (2) molecular flow through very fine capillaries or interstices, and (3) diffusion of dissolved gases through the solid.
If a tube leaks through one or more pinholes (defined as above), the volume of gas flowing through the holes, according to the kinetic theory is inversely proportional to the viscosity (assuming constant dimensions of the holes). Since the viscosity of a gas increases with temperature, the flow through such holes should decrease as the temperature increases. Some of the tubes studied in this investigation leaked through pinholes, and it was found in some cases that the quantity of gas leaking into the tubes decreased as the temperature increased up to some point (approximately 800°C .) 
